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(57) ABSTRACT

Oil level detecting switch, which detects an amount of Tubri-
cant oil stored in an oil pan, includes: a switch case having
through-holes to permit entry and discharge of oil into and out
of'the switch case; a float of a spherical shape having smaller
specific gravity than the oil and conductive outer surface and
provided within the switch case for vertical movement in
response to increase/decrease of the oil; and a plurality of
fixed contacts provided on the bottom surface of the switch
case such that the fixed contacts are placed in a conducting
state by the float contacting the fixed contacts.
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1
OIL LEVEL DETECTING SWITCH

FIELD OF THE INVENTION

The present invention relates to an improvement of oil level
detecting switches provided in general-purpose engines for
detecting a level of lubricant oil.

BACKGROUND OF THE INVENTION

Among the conventionally-known oil level detecting
switches or oil level detectors are ones in which a float moves
up or down, in response to variation of an oil level, while
being guided by a guide rod (see, for example, Japanese
Utility Model Laid-Open Publication No. SHO-62-133132
that will hereinafter be referred to as “Patent Literature 17),
and ones in which a movable contact is provided at the lower
end of a float and in which, as the float descends, the movable
contact contacts and electrically connects to the two fixed
contacts (see, for example, Japanese Utility Model Laid-
Open Publication No. HEI-5-14507 that will hereinafter be
referred to as “Patent Literature 2”).

According to the disclosure of Patent Literature 1, a wave
preventing case is provided in a crankcase, a bottom plate is
mounted on a lower portion of the wave preventing case, a
guide rod extends upwardly from the bottom plate within the
wave preventing case, and a float is fitted in the guide rod in
such a manner that it is movable up and down. Proximity
switch for detecting a position of the float is incorporated in
the guide rod. However, because the guide rod is located
centrally in the oil level detector as viewed in plan and
extends through the float, the oil level detector would have to
be increased in overall size as the outer diameter of the guide
rod is increased. Further, because the guide rod and the float
are constantly kept in sliding contact with each other, the
guide rod and the float are subject to abrasion due to abrasion
power in the oil etc., and the abrasion would become even
greater due to vibration of the engine. As a consequence, it
would become difficult for the float to move up and down,
which thereby increases a possibility of malfunction where
the float fails to properly follow variation in the oil level.

According to the disclosure of Patent Literature 2, an addi-
tional case is mounted in a crankcase, a shaft is provided in
such a manner that it extends through upper and lower walls
of'the additional case and is movable up and down relative to
the additional case, the float is provided within the case 20 and
threaded over the shaft, the movable contact is provided on
the lower surface of the float, and the fixed contacts are
provided on a bottom wall of the additional case so as to
contact the movable contact as the float descends. Further, an
electrically conductive ring is provided on the upper surface
of the additional case, and a clip is provided on the upper
surface of the float. Thus, the oil level detecting switch dis-
closed in Patent Literature 2 has a great number of necessary
component parts. Therefore, there is a need to reduce the
number of necessary component parts from the viewpoint of
cost. Further, when an insulating substance, such as dust
mixed in the oil, is sandwiched between the movable contact
and the fixed contacts, electrical connection between the
movable contact and the fixed contacts is prevented, which
prevents appropriate oil level detection.

SUMMARY OF THE INVENTION

In view of the foregoing prior art problems, it is an object
of the present invention to provide an improved oil level
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detecting switch which can be reliably prevented from mal-
functioning and can be constructed in a small size and at
reduced cost.

In order to accomplish the above-mentioned object, the
present invention provides an improved oil level detecting
switch for detecting an amount of lubricant oil stored in an oil
storing chamber provided in a lower interior portion of a
crankcase of an engine, which comprises: a switch case hav-
ing a through-hole to permit entry and discharge of oil into
and out of the switch case; a float of a spherical shape having
smaller specific gravity than the oil and having an electrically
conductive outer surface and provided within the switch case
for upward or downward movement in response to increase or
decrease in the stored amount of the oil (i.e, level of the oil);
and a plurality of fixed contacts provided on the bottom
surface of the switch case in such a manner that the fixed
contacts are placed in an electrically conducting state by the
float contacting the fixed contacts.

Because it is only necessary that the spherical float be
provided within the switch case, the oil level detecting switch
of'the present invention can eliminate a need for a heretofore-
required guide member that guides the float, and thus, the oil
level detecting switch of the invention can be reduced in size
as viewed in plan and reduced in the total number of neces-
sary component parts. Therefore, the oil level detecting
switch of the invention can be attached to the engine with an
increased ease.

Further, because the float only has to be movable vertically
(i.e.,up and down) inresponse to variation ofthe oil level (i.e.,
increase/decrease in the stored amount of the oil), there is no
sliding contact between the float and a guide member in the
present invention, and thus, movement of the float is never
impeded or adversely influenced by abrasion of sliding sec-
tions. More specifically, even when the engine is in an
inclined position, the present invention can avoid the prior art
problem that the float and hence the oil level detecting switch
malfunctions by the load of the float acting on the guide to
increase the frictional force between the guide and the float.

Furthermore, the present invention can of course avoid the
prior art problem that uneven abrasion is caused in the guide
due to vibration and long-time use of the engine so that it
becomes difficult for the float to move and thus the oil level
detecting switch tends to malfunction. Because there is no
undesired catching engagement between the float and the
float guide as encountered in the prior art, the reliability of the
oil level detecting switch of the present invention can be
significantly improved.

Furthermore, because the oil level detecting switch of the
present invention requires no guide member and the float is
constructed to function also as a movable contact, the present
invention can significantly reduce the numbers of necessary
component parts and assembly steps and thereby reduce nec-
essary cost.

Preferably, each of the fixed contacts comprises a pair of
electrically interconnected fixed contact members, and the
respective pairs can be placed in an electrically conducting
state via the float. Thus, even when some electrically insulat-
ing substance, such as dust, is present between the float and
one of the contact members of one of the fixed contacts, the
float and the other contact member of the one fixed contact
can electrically connect with each other, so that there can be
achieved reliable electrical connection between the fixed con-
tacts. As a result, the oil level detecting switch can reliably
detect the oil level; thus, the reliability of the oil level detect-
ing of the present invention switch can be enhanced.

The following will describe embodiments of the present
invention, but it should be appreciated that the present inven-
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tion is not limited to the described embodiments and various
modifications of the invention are possible without departing
from the basic principles. The scope of the present invention
is therefore to be determined solely by the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred embodiment of the present invention will be
described in detail below, by way of example only, with
reference to the accompanying drawings, in which:

FIG. 1 is a sectional view of an engine provided with an oil
level detecting switch according to the present invention;

FIG. 2 is a sectional view of the oil level detecting switch of
the present invention;

FIG. 3 is a perspective view explanatory of fixed contacts
employed in the oil level detecting switch of the present
invention; and

FIG. 4 is a view explanatory of behavior of the oil level
detecting switch of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Reference is now made to FIG. 1 showing in section an
engine 10 provided with an oil level detecting switch 40
according to the present invention. The engine 10 is a single-
cylinder, air-cooling type engine which includes: a crankcase
13 having lubricant oil 12 stored therein; a crankshaft 14
rotatably mounted in the crankcase 13 via bearings 33 and 34
and extending in a horizontal direction; a cylinder block 15
integrally formed with an upper portion of the crankcase 13;
a piston 17 vertically movably inserted in a cylinder bore 16
of'the cylinder block 15; a connecting rod 18 interconnecting
the piston 17 and the crankshaft 14; a cylinder head 21 fixedly
mounted on the upper surface 19 of the cylinder block 15; an
ignition plug 22 fixedly mounted on an upper portion of the
cylinder head 21; and a valve operating mechanism (not
shown) provided on the cylinder head 21.

The crankcase 13 comprises a first crankcase member 24
provided adjacent to the cylinder block 15, and a second
crankcase member 25 provided adjacent to an oil pan 26
storing the lubricant oil 12. The first and second crankcase
members 24 and 25 are secured together along their respec-
tive slanting surfaces.

Motive energy is taken out from one end of the crankshaft
14, and a recoil starter 31 and cooling fan 32 are connected to
the other end of the crankshaft 14.

Reference numeral 35 in the figure indicates an engine
cover, and 36 a recoil starter cover. The oil level detecting
switch 40 for detecting an amount of the 0il 12 is mounted on
a bottom portion of the crankcase 25 by means of bolts 41.

FIG. 2 is a sectional view of the oil level detecting switch
40 of the present invention. The oil level detecting switch 40
comprises aresin-made base member 43, a resin-made switch
case 44 mounted on the upper surface of the base member 43,
a spherical float 46 accommodated in the switch case 44, and
fixed contacts 47 and 48 secured to the base member 43 to
project upwardly from the upper surface of the base member
43. The fixed contacts 47 and 48 are connected to an ECU
(Electronic Control Unit) 53 via respective electric leads 51
and 52. Reference numeral 124 indicates a level of the oil.

The base member 42 includes a circular base 43a, and
flanges 435 formed integrally with opposite sides of the cir-
cular base 43a. Through-hole 43¢ is formed in each of the
flanges 435, and a metal collar 55 is mounted in each of the
through-holes 43¢. The bolts 41 are threaded through the
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collars 55, so that the base member 43 is secured to the bottom
portion of the second crankcase member 25 by means of the
bolts 41.

The switch case 44 includes a cylindrical section 44a
mounted on the base member 43, and a semi-spherical dome
section 445 formed integrally with an upper portion of the
cylindrical section 44a. The switch case 44 has a plurality of
through-holes 44c¢ formed therein to permit entry and dis-
charge of the oil 12 into and out of the case 44, i.e. in such a
manner that the 0il 12 and air flows therethrough from outside
to inside and from outside to inside of the switch case 44.

The float 46 includes a resin-made spherical float body 61
having smaller specific gravity than the oil 12, and an elec-
trically conductive outer film 62 formed on the outer surface
of'the float body 61. The outer film 62 functions as a movable
contact thatis electrically connectable to the fixed contacts 47
and 48 (to place the fixed contacts 47 and 48 in an electrically
conducting state) once it descends into contact with the fixed
contacts 47 and 48 as the amount of the oil 12 decreases.
Preferably, the outer film 62 is formed of copper or aluminum
by plating, painting, thermal spraying or vapor deposition.

Upon receipt of a signal generated in response to the fixed
contacts 47 and 48 being placed in the electrically conductive
state as noted above, the ECU 53 determines that the amount
of'the 0il 12 has decreased below a predetermined lower limit
level, and causes an alarm device to issue an alarm and com-
pulsorily deactivates the operating engine by breaking an
ignition signal or otherwise.

FIG. 3 is a perspective view explanatory of the fixed con-
tacts 47 and 48 fixed a base body 43a of the base member 43.
The fixed contact 47 comprises a pair of contact members 47a
and 475 interconnected via a lead 65 connected to the lead 51.
Similarly, the fixed contact 48 comprises a pair of contact
members 48a and 485 interconnected via a lead 66 connected
to the lead 52.

Next, a description will be given about behavior of the oil
level detecting switch 40 of the present invention. Once the oil
level 12a descends to reaches the predetermined lower limit
level due to decrease of the amount of the oil 12 from a
sufficiently-stored state as shown in FIG. 4A, an oil level 126
within the switch case 44 too descends to the same height as
the oil level 12a (outside the switch case 44) because the
inside and outside of switch case 44 are in fluid communica-
tion with each other via the above-mentioned through-holes
44c.

Thus, the float 46 descends with the oil 12 so that the outer
film 62 of the float 46 is brought into contact with the fixed
contacts 47 and 48, and thus, the connection between the
movable contact and the fixed contacts 47 and 48 is turned on.
The electrical connection between the movable contact and
the fixed contacts 47 and 48 is detected via the ECU 53, so that
the ECU 53 issues an alarm and deactivates the engine.

In the instant embodiment of the invention, the outer film
62 of the float 46 and the fixed contact 47 can reliably contact
and thus electrically connect with each other even when the
outer film 62 and one of the contact members 47a of the
contact 47 fail to electrically connect with each other, for
example, due to some electrically insulating substance such
as dust present between the float 46 and the contact member
47a, as long as the outer film 62 and the other contact member
47b contact each other.

Similarly, the outer film 62 of the float 46 and the fixed
contact 48 can reliably contact and thus electrically connect
with each other even when the outer film 62 and one of the
contact members 48a of the contact 48 fail to electrically
connect with each other, as long as the outer film 62 and the
other contact member 485 contact.
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Namely, with the two fixed contacts 47 and 48 each com-
prising a pair of contact members 47a, 476 or 48a, 48b, the oil
level detecting switch 40 can operate with an enhanced reli-
ability.

FIG. 4B shows the 0il 12 having decreased with the engine
in an inclined position. If the float 46 has been brought into
contact with the inner surface of the switch case 44 while
contacting one of the fixed contacts 47, for example, the float
46 rotates as indicated by arrow A to contact the two fixed
contacts 47 and 48 by virtue of a weight W (with force of
buoyancy taken away therefrom) acting on the center of grav-
ity 46A of the float 46, because the center of gravity 46A is
always located between the distal ends 47¢ and 48¢ of the
fixed contacts 47 and 48 as long as the engine is inclined
within its predetermined maximum inclination angle range.

As described above in relation to FIGS. 1 and 2, the oil pan
26 as an oil storing chamber is provided in a lower area within
the crankcase 13 of the engine 10, and the oil level detecting
switch 40 detects the amount of the lubricant oil 12 stored in
the oil pan 26. The oil level detecting switch 40 includes the
switch case 44 having the through-holes 44¢ that permits
entry and discharge of the oil into and out of the switch case
44, the spherical float 46 having smaller specific gravity than
the oil 12, having the electrically conductive outer surface 62
and vertically-movably provided within the switch case 44,
and the fixed contacts 47 and 48 provided on the bottom
surface of the switch case 44 and shiftable into the electrically
conducting state by the float 46 contacting the contacts 47 and
48. Such arrangements can eliminate the need for a guide
member for guiding the float 46, and thus, the oil level detect-
ing switch 40 can be constructed in a reduced size. As a result,
the oil level detecting switch 40 can be attached to the engine
10 with an increased ease.

Further, even when the engine 10 is in an inclined position,
the above-described embodiment can avoid the prior art prob-
lem that the float and hence the oil level detecting switch
malfunctions by the load of the float acting on a float guide to
increase frictional force between the guide and the float oil
level detecting switch. Furthermore, the above-described
embodiment can avoid the problem that uneven abrasion is
caused in the float guide due to vibration and long-time use of
the engine 10 so that it becomes difficult for the float to move
and thus the oil level detecting switch tends to malfunction.
Because there is no undesired catching engagement between
the float and the float guide as encountered in the prior art, the
reliability of the oil level detecting switch 40 can be signifi-
cantly improved.

Furthermore, the above-described embodiment, where
there is provided no guide member for guiding the float 46
and the float 46 functions also as the movable contact, can
reduce the numbers of necessary component parts and assem-
bly steps and thereby reduce necessary cost.

Furthermore, in the above-described embodiment, the
fixed contacts 47 and 48 comprise two pairs of electrically
interconnected fixed contact members 47a, 475 and 48a, 485,
and the two pairs are capable of being placed in an electrically
conducting state via the float 46. Thus, even when the float 46
and one of the contact members 47a of the contact 47 fail to
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electrically connect with each other, for example, the float 46
can electrically connect with the other contact member 475 of
the contact 47, so that the oil level detecting switch 40 can
reliably detect the oil level.

Whereas the float body 61 of the float 46 has been
described above, in relation to FIG. 2, as made of resin and
having the electrically conductive outer film 62 formed
thereon, the present invention is not so limited, and the float
62 may be a spherical member formed of electrically conduc-
tive metal. What is important here is that the float 46 has an
electrically conductive outer surface to function as the mov-
able contact.

Further, in the embodiment of the oil level detecting switch
40, the switch case 44 is mounted on the base member 43 and
the outwardly projecting flanges 435 of the base member 43
are attached to the second crankcase member 25, as described
above in relation to FIG. 2. However, the present invention is
not so limited, and an outwardly projecting flange may be
formed on a lower end portion of the switch case 44 with a
plurality of inwardly projecting fixed contacts provided on
the lower end portion of the switch case 44 and the outwardly
projecting flange may be attached to the second crankcase
member 25.

The oil level detecting switch of the present invention is
well suited for application to general-purpose engines.

Obviously, various minor changes and modifications of the
present invention are possible in light of the above teaching.
It is therefore to be understood that within the scope of the
appended claims the invention may be practiced otherwise
than as specifically described.

What is claimed is:

1. An oil level detecting switch for detecting an amount of
Iubricant oil stored in an oil storing chamber provided in a
lower interior portion of a crankcase of an engine, compris-
ing:

a switch case having a through-hole to permit entry and
discharge of oil into and out of the switch case, wherein
the switch case is mounted to a base member which is
adapted to be secured to the lower interior portion of the
crankcase;

a float of a spherical shape having smaller specific gravity
than the oil and having an electrically conductive outer
surface, the float being provided within the switch case
for upward or downward movement in response to
increase or decrease in a stored amount of the oil; and

aplurality of fixed contacts provided on a bottom surface of
the switch case in such a manner that the fixed contacts
are placed in an electrically conducting state by the float
contacting the fixed contacts, wherein the fixed contacts
are secured to the base member to project upwardly from
the upper surface of the base member.

2. The oil level detecting switch according to claim 1,
wherein each of the fixed contacts comprises a pair of elec-
trically interconnected fixed contact members, and respective
ones of the pairs of the fixed contact members are adapted to
be placed in an electrically conducting state via the float.
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